The use of ammonia as a fuel for solid oxide fuel cells (SOFCs) has received increased attention for clean power generation. In this study, a 2D model is built to investigate the coupled 
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• A 2D numerical model is developed to study the performance of direct NH 3 -fueled SOFC-H, by integrating the previously developed electrochemical model with a 2D CFD model.
• The direct use of NH 3 fuel in SOFC-H significantly influence the distributions of gas composition, temperature field as well as the electrochemical performance.
• The inlet temperature significantly influences the SOFC-H. At a higher inlet temperature of 973K, NH 3 thermal cracking rate near the inlet is in the order of 10 4 mol.m -3 .s -1 but decreases sharply in the downstream, due to a fast decrease in SOFC-H temperature along the flow channel. At an inlet temperature of 773K, the NH 3 thermal cracking rate is in the order of 100 and does not vary much along the main flow stream.
• Although a high working temperature favors high electrochemical performance of NH 3 -fueled SOFC-H, the large temperature gradient and the thermal stress in the solid structure must be considered with caution.
